[The mechanisms of nitric oxide production from exogenous and endogenous NO-donating compounds and its effect on deoxyribonucleotide and DNA synthesis].
The mechanisms of exogenous nitric oxide (NO) production through in vivo biotransformation of nitro-, nitroso- and amino-containing substances were discussed. In addition, the mechanisms of production and cellular sources of endogenous NO, appearing in the blood and tissues after the exposure to various DNA-damaging factors, have been considered. Considerable quantities of endogenous NO were detected in the body in the first hours after translation inhibition by cycloheximide or animal exposure to superlethal radiation doses, i.e., after the exposure to factors inducing destructive processes. The time and dose dependences of exogenous and endogenous NO production have been established. NO produced after a single or repeated administration of NO-donating compounds as well as endogenous NO proved to inhibit deoxyribonucleotide (dNTP) and DNA synthesis in animal tissues. Nonspecific compensatory responses to disturbed protein homeostasis included cyclic production of endogenous NO. The maximum levels of nitrosyl complexes were registered when the rate of protein synthesis decreased. The role of polyamines in the induction of macromolecule biosynthesis is discussed and NO production from these arginine-rich compounds is proposed. NO is released at the stage of polyamine inactivation. The inactivation mechanism includes the hydroxylation of aminogroups by NO synthase, the formation of nitroso intermediates, and their denitrosation with NO release.